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1 MACHOPT PABOYEM ITPOT'PAMMbBI JUCIIUILIUHBI OI1.08 IIUPPOBA S
CXEMOTEXHHUKA

1.1. O6nacts npumeHeHusi paéoueii MPorpaMmbl
Juctumuaa OI1.08 [udpoBas cxeMOTEeXHUKA BXOAUT B 001IENPO()ECCHOHATBHBIN UKL

1.2, Iean u 3a7a4u y4eOHOIl JUCHMIUIMHBI — TPeGOBAHHS K Pe3yJIbTATAM OCBOEHHS
AUCUMILVINHBI:

B pesynbrare ocBoenus aucuurmimHbl OIL.0O8 I{udpoBas cxemorexHuka 0Oydaroniuiics
JTOJIKEH YMETh!

— HCIIOJIb30BAaTh TUIIOBBLIC CPEACTBA BBIUMCIIMTEIbHON TEXHUKU U MporpaMMHOI0 OGCCHG‘IGHI/ISI;

— HOPOBOAUTH KOHTPOJIb U aHAJIU3 ITpOoLcCCa (byHKIII/IOHI/IPOBaHI/ISI I_II/I(I)pOBI)IX CXEMOTCXHHYCCKHUX
yCTpOﬁCTB 110 q)YHKI_II/IOHaJ'H)HBIM cXeMaM.

3HaTh:

— BUJIBI HHPOPMAIMH U CTIOCOOBI ee mpeacTaBieHus B OBM;

— aJITOpUTMBbI QYHKIMOHUPOBAHUS [IUPPOBOM CXEMOTEXHHUKHU.

Kon HaumeHoBaHue KOMIIETEHIINH
[IK 1.1. AHanu3upoBaTh padOTy CTAHIIMOHHBIX, IEPETOHHBIX, MUKPOIIPOLIECCOPHBIX
Y IMarHOCTUYECKUX CUCTEM aBTOMATUKU O MPUHIMIINAIBHBIM CXEMaM
OK 01. BeiOupars crmocoObl pemieHust 3aaad MpoeCCHOHATBHON JIEATEIbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM
OK 02. OcymecTBidaTh NOMCK, aHaIM3 M HUHTEpIpeTanuio  HUHpopmanuu,
HE00XO0AMMOM J1J1s1 BBIITOJHEHMS 3314 NPO(PEeCCHOHANBHOM NesITeIbHOCTH

1.3. Koin4ecTBO 4acOB HA OCBOEHHE Pafoyeil POrpaMMbl THCHUILIHHBI
—  00beM JUCHUILIMHEL 86 yacos

— 00BEeM YacoB BO B3aMMOICHCTBUU C MpeToaBaTesieM /2 Jaca,
B TOM YHCIIE:

— TeopeTnyeckoe obyueHue: 52 yaca

— npaktuyeckue 3aHaTus 10 yacos

— nabopatopHsle 3aHsATHA 10 yacoB
—CamocrosiTenbpHast paboTta o0ydaromierocs 2 yaca
—IIpomexyTouHas arTecranus B popme sk3amMeHa 8 4acoB

— KOHCynbTaluu 4 yaca.



2 CTPYKTYPA M COJIEP)KAHUE PABOYEN ITPOT'PAMMBI JIUCIUITIIMHBI

2.1 O0beM JUCHMIJIMHBI U BUABI y4eOHOi padoTsl ouHasi opma o0ydyeHust Ha 0aze 9 u
11 ki1accoB

Bupn yueoHoil1 paGoThl O0bem

4acoB
00bEM IUCLHILUIHHEI 86
00BEM YaCOB BO B3aUMO/ICHCTBHH C TIPEIOIaBaTEIICM 72

B TOM YHCIIE:

TEOpETHYECKOe 00yUueHne 52
71a00PaTOPHBIC 3aHATHS 10
MPaKTUYECKUE 3aHITHS 10
CamocTosTenbHas padoTa 00yJaroIerocs 2
[Ipomexyrounas arrectanus B (hopMe IK3aMeHa 8
KOHCYTbTAIlHN 4




2.2 TemaTHuyecKHii IJIaH U cojiep:kaHue padoyeil mporpammel gucuunannsl OI1.08 HndpoBas cxemorexHuka ouHasi popma 00yueHust
Ha 0a3e 9 u 11 kiaccoB

Conep:kanue y4eOHOro MaTepuaJa, 1adopaTopHbie padoThbl U Oo0bem dopmMupyemblie
NMPAKTUYEeCKHE 3aHATHS, CAMOCTOATE/IbHAsA padoTa 00yyauuxcst 4acoB KOMIIeTEeHI[UN

HaumenoBanue
pa3aesioB U TeM

Ne
3AHATHA

1 2 3 4

2 (3) kype, 1 cemecTp

BBenenue Coaep:xanue yueOHOTro MaTepHaJia 2 OK 01., OK 02
1 3amaun U CTpyKTypa AucuuiuiuHel. CopepaHHE TEM JAUCLHUILIMHBL.
3HayeHUe NUCLUILIMHBI Ha COBPEMEHHOM JTalle pa3BUTHUS OOILIECTBA U B
CUCTEME IOATOTOBKH CIIELIUAJIMCTOB [0 aBTOMAaTHUKE U TEJIIEMEXaHHKE Ha
JKEIE3HONOPOKHOM TpaHcnopre. KpaTkuii ouyepk HCTOpUH pPa3BUTHA
UppoBoi cxeMoTeXHUKU. CBsi3b HUPPOBONH CXEMOTEXHUKU C pa3BUTHEM
AJIEMEHTHOM 0a3bl pU CO3AAHUU NTPUOOPOB U YCTPOUCTB (DYHKIIMOHAIBHOM
JJIEKTPOHUKU U BBIYMCIUTEIBHON TEXHUKU Ha OCHOBE CHHTE3a. OCHOBHBIE
OTpeNeNieHUs W TOHATUS B HHU(POBOH CXEMOTEXHUKE: CXEMOTEXHHKA,
uGpoBoi curHay, HU(POBOE YCTPOHCTBO, LM(pOBas JIOTHWKA, CHHTES,
MUKporipoiieccop, Mukpo OBM. Ponp u 3HadeHue (yHKIIMOHATBHON
ANIEKTPOHUKH, KaK HAay4YHO-TEXHHYECKOIO HalpaBlIeHUs, B IMOCTPOEHUH
HOBBIX CHCTEM aBTOMATHUKH Ha KEJIE3HOJOPOKHOM TPaHCIOPTE

Paszpnen 1 Apudmernyeckne 0CHOBbI HM(PPOBOH CXEMOTEXHHUKH 8

Tema 1.1. ®opmbl Copepxanue yueOHOro MaTepuasa

npeacTaBJeHus 1 OcHOBHBIE OCOOEHHOCTH CHUCTEM CUMCIECHHUS JJIs MPEeACTaBICHUs (3ammcn)
YHCI0BOM uHpOpMallul B YCTPOMCTBAX LMQPPOBOM CXEMOTEXHUKU (IBOMYHAS,
uHpopManu B JBOMYHO-/IECATUYHAsA, BOCBMEpPHYHAs, UIECTHAAUATEPUUYHAsI CHCTEMBbI
HU@PPOBBIX CUHCJICHHS ). I[IK 1.1, OK 01.,
ycTpoiicTBax @dopmarel TMpencTaBIEHUS W Tepeaadd HHPOpMaruu A UPPOBBIX 2 OK 02
ycTpoiictB. [lonsitue 6ura, 6aiiTa, MAIIMHHOTO ClIOBa. MaTeMaTU4eCKuil u
MAaIIMHHBIA CIOCOOBI 3alUCH JBOWYHBIX uuces. POpMbl MpeaCTaBICHUS
yucen ¢ (PUKCHPOBAaHHOM W IUIaBaromieit 3amsaroi. [loHsTre o paspsgHOl
cetke. [lpencraBieHue MONOKHUTEIBHBIX M OTPULATENBHBIX JABOWYHBIX
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YHUCCII B IIPSAMOM, 06paTHOM, JOIIOJIHUTCIIBHOM H MOI[I/I(l)I/IHI/IpOBaHHOM
Koaax CO 3HaKOBBIM H 0e3 3HaKOBOI0 paspdaaa

IIpakTn4yeckoe 3ansiTHe
((KOI[I/IpOBaHI/Ie O ECIbIX, IIpOGHbIX U CMCIIAHHBIX YHCCI B Pa3JIMYHBIX
CUCTEMaX CUHCIICHUS

HpaKaneCRoe 3aHATHE

((KO,I[I/IpOBaHI/Ie IMOJIOKHUTCIBHBIX W OTPULATCIBbHBIX JABOUYHBLIX YHCEI B
psAMOM, O6paTHOM, JOIIOJIHUTCIIbHOM H MOI[I/I(I)I/II_[I/IpOBaHHOM Koagax cCo
3HAKOBBIM U 0€3 3HAKOBOI'O paspsaaa»

Tema 1.2.
Apudmernyeckue
onepanum ¢
KOAUPOBAHHBIMU
YHCJIAMHU

Coaep:xxanue yueOHOro MaTepuaJia

OcobenHnoctu BBIIIOJIHEHUS apu(MeTHIecKux onepanui c
MHOTOPa3psAIHBIMU  TBOMYHBIMU KOJUPOBAHHBIMM YHCIAMU  (CIOKEHHUE,
BBIUUTAHUE, YMHOKECHHE U JICJIEHUE) CO 3HAKOBBIM U 0€3 3HAKOBOT'O pa3psijia.
[IpaBuia u mocnen0BaTeIbHOCTh BBITOTHEHUS apH(PMETHICCKUX ONEpaIiid
C KOJUPOBAaHHBIMH JBOUYHBIMU YUCIAMU C (PUKCUPOBAHHOM U IIABAIOIIEH
3arATo B MPSMOM, OOpaTHOM, JIOTIOJIHUTEIFHOM M MOAWU(DUIIUPOBAHHOM
KOZIe CO 3HAaKOBBIM U 0e3 3HAaKOBOro paszpsaa. ClokeHHe U BbIUMTAHUE
KOJAMPOBAaHHBIX JIBOUYHO-AECSATUYHBIX YHMCET CO 3HAKOBHIM U 0e3
3HAKOBOT'O paszpsiia

IIpakTHyeckoe 3aHsATHE

«BbimonHenne  apudmMeTHueckux — omepanmuii ¢ MHOTOpa3psAHBIMH
JBOMYHBIMH KOJAMPOBAHHBIMU YHCIAMU CO 3HAKOBBIM M 0€3 3HAKOBOTO
paspsina»

IIK 1.1, OK 01.,
OK 02

Pa3znen 2

Jlorn

YeCKHe OCHOBbI HM(PPOBOIl CXeMOTEXHUKH

18

Tema 2.1.
DYyHKIUOHAIBHASA
JIOTHKA

Conep:xxanue yueOHOro MaTepuaJia

®usnueckoe IMpeICTaBICHHE JIOTMUECKUX 3HAYEHUH JABOMYHBIX YHCEIN
ANEKTPUYECKUMH CHUTHaJdaMd. [lOoHsATHE O KOMOMHAIIMOHHOW CcXeMe |
muppoBoM aBToMarte. byneBbl (mepexitoyarenbHble) (DYHKIMM, UX
KOJIMYECTBO M  CIOCOOBI 3a/laHusl, CYUIECTBEHHbIE U (DUKTUBHbBIE
HIEpEMEHHBIE.

CnocoObl MpeACTaBleHUsI JIOTUYECKUX MEpPEeKIIoYaTeIbHbIX (YHKIHUI:
BBICKa3bIBaHHE (CIOBECHOE M INHCBMEHHOE), Ta0iauyHoe (TMOHSATHE O

MK 1.1, OK 01.,
OK 02
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Ta0nMIlaX MCTUHHOCTH) M aHAJIMTHYECKas 3amuch (3amuch (OPMYIION).
OnemeHtapHbie (OcHOBHBIC, OasucHble ¢ynkmuun W, WJIHW, HE) u
KOMOWHAIMOHHBIE (YHHUBEpCaJbHbIE, 0a30BbIe) JIOTHYECKHE (DYHKIIMU
ONHOM W JBYX TIEpEeMEHHBIX, WX (YHKIMOHAIBHAS 3amUCh 4Yepes
TU3BIOHKIIMIO, KOHBIOHKIMIO U UHBepcuio. [loHsATHE BBICKA3bIBAaHUS.
Onepanyuy MMIUTUKALWN, SKBHBAICHTHOCTH M CYMMBI TIO MOJYJIIO 2, UX
CBOMCTBA.

Tabnuubl WCTHHHOCTU JJs OCHOBHBIX (0a3WCHBIX) M YHHUBEPCAJIHHBIX
(6a30BBIX)  Jorm4eckux  GyHKIMHA. PenelHO-KOHTaKTHBIA  aHajor
HJIEMEHTAPHBIX U KOMOMHAITMOHHBIX JIOTHYECKUX (DYHKIIHH.

[TpuMeHeHre 3aKOHOB, TOXIECTB W TPABHJI ajareOphl JIOTHKH YIS 3alHCH U
npeoOpa3oBaHus MEPEKITIOYaTeIbHBIX (PYHKIMNA. YCIIOBHOE Tpaduueckoe
obo3HaueHune (YI'O) ocHOBHBIX (0a3UCHBIX) U YHHUBEPCAJIbHBIX (0a30BbBIX)
JOTWYECKUX  DIIEMEHTOB  JUIsI  pealM3ali  JJIEMEHTApHBIX U
KOMOWHAIIMOHHBIX QYHKIIUI

Jlaboparopnasi padora
«[locTpoenue u uccnenoBaHre KOMOWHAIIMOHHBIX CXEM)

Tema 2.2. OcHOBBI
CHHTe32a HM(PPOBBIX
JIOTHYECKHUX
YCTPOMCTB

Conep:xxanue yueOHOro MaTepuaJia

ANropuTM nepexoja OT BBICKa3bIBaHHs K TaOIMYHON M (YHKLIHMOHAIBHOM
AHAINTUYECKOW (opMe 3amucu MepeKiIrovareabHblX (QyHKUUNA. OCHOBBI
aHAJTIUTHYECKOro U rpaduyeckoro (kaptel KapHo) cioco60B MUHUMHU3AINH
¢byHkuil. MeTonuka nepexosia OT HOpMajdbHOW K COBEpUICHHBIM (hopMaM
3aIMCH MEePeKIIoYaTeabHbIX (YHKINUN IPU aHATUTHYECKOM U IpadMuecKoM
crnocob6ax. OCHOBBI CHUHTE3a M aHalIW3a KOMOMHALIMOHHBIX JIOTMYECKUX
CXeM. ANToOpuTM TIepexoja OT BBICKa3blBaHHUA K TaOIMYHOH W
(GYHKIIMOHAIBHOW aHATMTUYECKOH (QopMe 3amHucHu MNepeKIoYaTesbHbIX
¢ynkuuit. Crnenmansislie pasznoxenus [1O. He noiaHocThIO onpesieneHHbIe
(uacthsie) [1D.

IIK 1.1, OK 01.,
OK 02




[Toctpoenue (pyHKIIMOHAIBHONW CXEMBI JJOIMUECKOI0 YCTPOHCTBA METOJIOM
cuHre3a. CuUHTE3 HE TOJHOCTBIO 3aJaHHBIX JIOTUYECKUX (QYHKIUI.
[ToHATHE O 3ampelieHHBIX U HEOIpelesIeHHbIX Ha0opax apryMeHTOB
AJIEMEHTApHBIX (YHKIUH. AHann3 (QYHKIMOHAIBHBIX CXEM JIOTUYECKUX
ycTpoicTB. HekoTopble OCOOEHHOCTH NIOCTPOEHHS CXEM JIOTHYECKHX
ycTpoicTB. TexHudyeckas peaau3aiusi — IMOCTPOCHUE JIOTHYECKUX CXEM T10
nepexIrodaTesbHbM  QyHKIMSIM. OCOOEHHOCTH MOCTPOEHMS JIOTHYECKUX
YCTPOMCTB

IIpakTnyeckoe 3ansiTue
«[TocTpoeHre cxeM KOMOMHAIMOHHBIX IMQpoBbIX ycrpoiictB (KIY) B
3aJJaHHOM Oa3uce»

IIpakTH4yeckoe 3aHsATHE
«IlocTpoenne cxem HU(PPOBBIX JIOTUYECKUX YCTPOICTB METOOM CHHTE3a»

Tema 2.3. lludposnie
HHTErpajbHbIe
MHKPOCXeMbI

Coaep:xanue yueOHOTro MaTepuaJia

O6mue cBeaenus o uudpoBbIx HHTErpaidbHbIX Mukpocxemax (LUUMC) u
obnactb ux npumeHeHus. OcHoBHble cepun LUMC g noctpoeHus
norudeckux  ycrpouctB.  Kmaccupukaums — cepuii HUMC  mo
(GYHKIMOHATHPHOMY Ha3HAUCHHWIO, (U3MUYECKOMY MPHHLOUIY pabOTHI
AaKTUBHBIX 3JIEMEHTOB (CXEMOTEXHHYECKOE PEIICHHE), IIEKTPUUYECKUM U
9KCIUTyaTallMOHHBIM TIapaMeTpaM, BBINOJHAEMbIM (QYHKIHUSAM, KJaccam
(tumam). HomeHkmatypa U cepuu IUQPPOBBIX MHTETPATBHBIX MHKPOCXEM.
KoHncTpykTuBHOE OQOpMIIEHHE HWHTErpalbHbIX MHKpocxeM. Cucrema
U(PPOOYKBEHHOr0  00O3HA4YeHUs Cepuil  LUPPOBBIX  HMHTETPATBHBIX
MukpocxeM. OcHoBHble napameTpbl LIMMC. CpaBHuTeIbHBIE TTapaMeTpPbl
HUMC ¢ pa3nuuHbIMU BUJIAMU CXEMOTEXHUUECKHUX PEIICHUI.

OOmass  XapakTEepUCTHKA  IOCJIEAOBATENbHBIX W KOMOWHAIIMOHHBIX
UQPOBBIX JIOTHYECKUX ycTpoilcTB Ha ocHoBe LIUMC. ®@yHKIMOHAIbHbIE
CXeMBbI U ycnoBHBIE rpaduyeckue obo3Hauenus [[UMC B 3aBucumoctu OT
¢ynkunonanpHoro HasHadeHus. OcoOenHoctu BrmoueHus L[UMC B
(YHKIIMOHAJIBHBIX CXe€MaX JIOTHYECKUX YCTPOUCTB

[IK 1.1, OK 01.,
OK 02

Pa3zgen 3

IHoca

€10BaTe1bHOCTHBIE HH(POBLIE YCTPOHCTBAa — LU (PPOBBIE ABTOMAThI

Tema 3.1 Hudposbie

Conep:xxanue yueOHOro MaTepuaJia




TPUITEPHbIE CXEMbI

OOmue cBeieHHs] O TpPUITEpPEe Kak MPOCTeHIeM KOHEYHOM LH(PPOBOM
aBromare. Ha3HaueHue TpuUITEpOB M HUX IPHUMEHEHUE B alIaparype
JKEJIE3HOJJOPO’KHOM aBTOMATUKM M TEJIEMEXaHUKU. THIBl TPUITEPOB.
Knaccugukamuss TpurrepoB 1o  crmocody 3amuck M yIpPaBICHHS
uH(popMalvel, OpraHu3alMy JIOTHYECKHX cBsi3edl. Hasnauenwe wu
0003Ha4YeHHE BXOJOB M BBIXOJOB TPUITEPOB. MeTonuka OIpeneacHus
cocTosiHUS TpUrrepoB. OCHOBHbBIE TApaMETPHI.

[TocTpoeHne TpUITEPOB HA OCHOBE JIOTMYECKHUX AJIEMEHTOB MHTETPaJIbHOM
CXEMOTEXHUKH METOAOM cuHTe3a. OCHOBHBIC MOHSTHUS O CTATHUYECKOM U
JUHAMAYECKOM YIPABICHUU TpUTTepoM. [IpuHIHI (QYHKIMOHUPOBAHUS
acHHXpoHHOTO RS-Tpurrepa (OucraOuiabHas sdeiika MaMsATH) Ha OCHOBE
nornyeckux ueMeHToB -HE u MJIM-HE B nHTErpanbHON CXEMOTEXHUKE
C MPSIMBIMHU MHBEPCHBIMU BXoaaMu. [locTpoeHne QyHKIIMOHATIBHON CXEMBbI
U Tporecc (yHKIMOHUPOBAHUS OJHOCTYINEHYATOTO M JIBYXCTYIEHYATOTO
RS-tpurrepa. OcoOeHHOCTH TOCTPOCHHS W PabOThl (PYHKIMOHAIBHBIX
CXEM CYETHBIX TPUITEPOB.

[Toctpoenue GyHKIIMOHATBHBIX CXEM U MPUHLUI pabOThI TPUTTEPOB |-
tuna, D-tuna. Iloctpoenue ynuepcanpHoro JK-tpurrepa Ha ocHoe RS-
TpUITEpa C YCTPAHEHHUEM COCTOSIHHUSI HEONPEAENEHHOCTU. Y CIOBUS
NOCTPOCHHUsSI M paboOThl CHHXPOHHBIX TpHUrrepoB. Tabiuia nepexoaoB
Tpurrepa (Tabiuia WCTUHHOCTH) U 3aKOH (YHKIMOHHUPOBAHUS TpUITEpa
(XapakTepUCTUUECKOE YpPaBHEHHUE TPUITEPA).

Hexotopsie ocobeHHOCTH (PYHKITMOHAIBHBIX CXEM TPUTTEPOB: PACIIUPEHUE
uHpopmManmoHHbx BxogoB o 1 (MJIN), co3ganue BXOJO0B aCHHXPOHHOM
yctaHoBku (cOpoca) B HyneBoe (0) wmmm emunuuynoe (1) cocrosiHue
TPUITEPOB U UX OJIOKUPOBKA, CO3/IaHUE JIOTOJHUTENBHBIX BXO/0B
paspemienus. Iloctpoenue m pabora cxeM B3aUMHOTO IpeoOpazoBaHUs
tpurrepoB: RS—T; D —T; RST— D; RST— JK; JK — RS; JK— T,
JK—D. YcnoBHoe rpaguueckoe 0003HaU€HNE TPUTTEPOB

Jlaboparopnasi pabora
«HccnenoBanue pabOThl HMHTETPATBHBIX TPUITEPOB HA JIOTHUYECKUX
DIIEMEHTAX»

IIK 1.1, OK 01.,
OK 02

Tema 3.2. lln¢pposbie
CYCTIYUKHU UMITYJIBCOB

Conep:xanue yueOHOro MaTepuaJia
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OOume cBeneHuss O cyeTyukax. HasHaueHwe M TUIBI CUYETYMKOB H
nepecueTHbIX ycTpoicTB. Kiaccudukanus u mapamerpbl CUETYHKOB.
[TpuHUn GyHKIIMOHUPOBAHUS CYETUNKOB. MaKkCUMaIIbHBIN (M30BITOYHBIN)
U 3pexTUBHBIA KOXPPHUIMEHTH cyera cyeTdynka. llepemonHenue
CUETYHKA

[TpuHIUIBI TOCTPOCHHUS U PaOOTHI CYETYUKOB HA CIOKEHHE U BEIYUTAHUE C
II0CJIEI0BATENbHBIM, N1apaJUIEIbHBIM, CKBO3HBIM U I'PYIIIOBBIM [IEPEHOCOM.
Tabnmuua mepexonoB CYETYMKOB  (Tabiuia HMCTHHHOCTH, Tabiuia
COCTOSIHUM) U 3aKOH (DYHKIIMOHUPOBAHMSI CUETUMKA (XapaKTepUCTUYECKOE
ypaBHeHHe). PaspsaHocts u K03 (HUIIMEHT mepecyeTa CYeTYNKOB, BECOBOE
COOTHOILIEHHE pa3psoB. BBox M BbIBOJA HHGOpMALMKM B CUETYHKAX
(mocnenoBaTenbHbli M napayenbHbli). CHUHXpPOHHBIE U ACHHXPOHHBIE
cueTyrkd. CUETUMK C M3MEHSEMBbIM HalpaBieHUEM cueTa (PEeBEpPCUBHBIM
cyetunk). CamMOOCTaHABIMBAIONIUICSA CcUeTYuK. JleKaaHblii JBOMYHO-
necaTu4Hblil cuetuuk. IlocTpoeHne M NpUHLMI PAOOTHI CUETYUKOB C
NepEeMEHHBIM KO3 PUIeHToM nepecuera. KosblieBble CUeTINKH.
[TocTpoeHne CyMMHpPYIOLIETO JABOMYHOIO CUETYMKA METOJIOM CHHTE3a.
Bapuanter  rpadumueckoro  un300pakeHUsT  (YHKIMOHAIBHBIX  CXEM
CUYETYMKOB (BEPTHUKAJIbHOE M TOPHU3OHTAIbHOE). YCIOBHOE rpaduueckoe
o0o3HaueHne  cueTuyumkoB.  KackagHoe  COEJUHEHHE  CUCTYMKOB
(MHOrOpaspsiiHbie cueTyuku). CXxembl AENUTENsl 4YacTOThl HMIYJIbCHOU
NOCJIEIOBATEIbHOCTH Ha OCHOBE JIBOMYHBIX CYETYMKOB (Ha3Ha4yeHUE,
OPUHIUIT ~ TIOCTPOGHUsT W pabora  jmenuTenell ¢ pasIMYHBIMH
KodUITMEHTaMH JICICHNS)

IIK 1.1, OK 01.,
OK 02

Tema 3.3. Perucrpnbi

Conep:xanue yueOHOro MaTepuaJia

OOume cBeneHus o perucrpax. HasHaueHwe W THUIBI  PErHCTPOB.
Knaccudpukanus  peructpoB. IlpuHnun  moctpoeHus U pabOThI
NIOCJIEA0BATENbHBIX, MapaJUIENbHbIX, MOCIEA0BAaTENbHO-IAPAJUIEIbHBIX U
NapajuIeIbHO-TIOCIIEIOBATEIbHBIX PETUCTPOB TIPU BBOAE M  BBIBOJE
uHpopmanuu. OcoOeHHOCTH mapada3HOro MapauieIbHOTO PErucTpa.
KonbueBble perucrpel, MX Ha3HAY€HHE, OCOOEHHOCTH MIOCTPOEHHUS U
JMHAMUKa paboThl. PErucTpsl ¢ BHICOKUM MMIIEAAHCOM, IIPUMEHEHUE UX B
BBIUMCJIUTENBHBIX KOMIUIEKCaX. PeBepcHBHBIH perucrp, Ha3Hau€HUE,

MK 1.1, OK 01.,
OK 02
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OPUHLUI [IOCTPOEHHsT U 0COOEHHOCTH IpuMeHeHus. Crasuraromue
PETUCTPHI C LENsIMHU MpUeMa IBOUYHON WH(DOPMALIUK B TIOCIICIOBATEIIEHOM
KOJ€ M BbIaYM — B MapauleIbHOM Kojae U HaoOopotT. Crsurarouue
perucTpsl Kak mpeoOpa3oBartenu Ko/10B. bydepHbie peructpsl.

Bapuantel  rpaduueckoro - m3zoOpakeHUs ~ (QYHKIMOHAJIBHBIX  CXEM
pPEeTUCTpOB (BEPTUKAIBLHOE M TOPHU3OHTAIBHOE). YCIOBHOE rpaduieckoe
o003HaueHHe perucTpoB. Peanmusanus cxXxeM perucTpoB Ha TpUITEpax
Pa3JIMYHbIX TUIIOB

Pa3zpen 4

KomOunanuonnsbie Hu(ppoBbie yCTPOHCTBA

22

Tema 4.1.
IIu¢pparopsl u
nemmn@paropsbl

Coaep:xanue yueOHOro MaTepuaJia

1 Haznauenne  mmdparopoB U Jemu@paTopoB  Kak  IJIEMEHTOB
npeoOpazoBaHus YUCIOBOM nHpopMarwu. [IpUHIHIT TOCTPOCHUS U pabOThI
umdparopoB u  npemmpparopoB. Tabnuia HMCTHHHOCTH —Ipoliecca
¢ynkunonupoBanus mmdparopa u aemudparopa. MaTpudHble, THHEHHbIC
U [psAMOyrojbHble  nemudparopel.  EMkocTh  mmdpaTopoB  H
nemudparopo. DopmaTel BXOJHOTO KOZA: JBOMYHBIA M JIBOMYHO-
JeCATHUHBIN. MHOrocTynenyarsie aemudpatopsl. Y cloBHOE rpaduueckoe
o0o03HaueHne MUQPPaTOPOB U NemUpPaTOpoB. AHAIHU3 CXeM MHU(PaTOPOB
u nemudparopos B 6azucax NJIN, U-HE, NJIN-HE

Jlaboparopnasi padora
«CuHTe3 Ko/iepa U JeKoIepay

I[IK 1.1, OK 01.,
OK 02

Tema 4.2.
IIpeoGpa3zoBaresn
KO/IOB

Conep:xanue yueOHOro MaTepuaJia

1 Hasnauenue npeoOpazoBateneil kofoB. [IpuHIMN mocTpoeHuss U paboThI
npeoOpa3oBatelsis JBOMYHOIO MO3MIMOHHOTO 4YHCIa B CHELHalbHbIE
JTIBOMYHBIE MAIIMHHBIE KOJBl U MAIIMHHBIX KOJOB OJHOTO BHIA B JPYTOH,
npeoOpa3oBatelis ABOUYHO-IECATUYHOIO KO/Ia B IBOMYHO-ECITUYHBIN KO
JIpyroro BHIa, MpeoOpa3oBarenst KOJOB Ui IUPPOBOH KOJWPOBKH.
OCOOEHHOCTH MOCTPOCHUS CXEM IPU MEPEeXOie U3 KOJOB OJIHOW CHUCTEMBI
CUMCIIEHHS B Ipyryio. Tabinia UCTUHHOCTH nporiecca GyHKIIMOHUPOBAHUS
npeoOpa3oBaress KOI0B.

VYcnoBHoe rpaduueckoe 0003HaUYCHHE MpeoOpa3oBaTesiell KOJ0B. AHAIU3
cxeM npeoOpaszopareneit konoB B 6azucax NI, U-HE, NJIM-HE

MK 1.1, OK 01.,
OK 02
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CHHTE3 CEMHCETMEHTHOT'O I_[I/I(prBOl"O HHAWUKATOopa

JlaGoparopHasi pabdora
«CuHTe3 npeoOpa3oBaTelis Koia»

JlaGoparopHasi pabdora
«MccnenoBanue npeobpazoBaressi Koaa»

Tema 4.3.
MyJIbTHILIEKCOPBI U
JAeMYJIbTHILIEKCOPBI

Conep:kanue y4eOHOT0 MaTepuaJia

Has3naueHne MyJIbTUILUIEKCOPOB M JEMYJIbTUILUIEKCOPOB KaK 3JIEMEHTOB
YCTPOMCTB TMepefaud W npuema uHpopMmanuud. MyJIbTHIIEKCOPBI Kak
nudpoBbie MHOT'OITIO3HIIHOHHBIE MEPEKITI0YATETN-KOMMYTATOPBI.
JeMynbTUIUIEKCOPBI KaK CENEKTOPBI-PACTIPEACIUTENN BXOAHOTO CHUTHAJIA,
pacuIMpuTesd KaHaJoB.

[Mpuntun  moctpoeHuss W (QPYHKIMOHUPOBAHHUS MYJIBTHILUIEKCOPOB U
JIEeMYIbTUILUIEKCOPOB. (OCOOEHHOCTH HCIIOJIB30BAHUS MYJIBTUILIIEKCOPOB
JUUIA nepeﬂaqn I/IH(l)OpMaIII/II/I n3 MHOTHUX KaHaJI0B B OOIUH B
MOCJICIOBATEILHOM KOJ€ M IpeoOpa3oBaHMs MapauIeIbHOIO KoJa B
MOCJIEJOBATEIIbHBII.

MynbTUIIIIEKCOPDHOE U JIE€MYJBTHUIIEKCOPHOE  JepeBo.  Tabmuna
UCTMHHOCTH  Tpoliecca  (DYHKIIMOHUPOBAHUSA  MYJIBTUIUIEKCOPOB U
JEMYIbTUILUIEKCOPOB. [Ipumenenue MYJIBTUILIEKCOPOB u
JEMYJIBTUIUIEKCOPOB KaK KOMMYTaTOpoB KaHaioB. [IoHsTHE O cenekTopax-
MYJbTUIIJIEKCOPAaX. YCIOBHOE TIpaduueckoe OO0O3HaYeHHE MYJIbTHU-
IUIEKCOPOB U JEMYJIbTUILIEKCOPOB

HpaKaneCKoe 3aHATHE
«HccnenoBanue (I)YHKHI/IOHaHBHBIX CXEM MYJIBbTHUIIIICKCOPOB )51
JACMYJIBbTUIIIICKCOPOB»

IIK 1.1, OK 01.,
OK 02

Tema 4.4.
KomOuHamuoHHble
JBOUYHBbIE
CyMMAaTOpbI

Coaep:xxanue yueOHOro MaTepuaJia

Ha3znauenme wu  knaccudukanmss ~ KOMOMHAIIMOHHBIX ~ CyMMAaTOpOB.
[ToctpoeHne MeTOIOM CHHTE€3a M YCIOBUSA  (DYHKIMOHHPOBAHUS
OJIHOPA3PsAIHOTO KOMOWHAIIMOHHOT O I0JlycyMMaTopa. Tabnuua
HCTUHHOCTHU rporecca (GYHKIMOHUPOBAHUS KOMOHMHAIMOHHOTO
cymmaropa. Iloctpoenne u  paboTa  MOJHOTO  OAHOPA3PSIAHOTO
KOMOWHAIIMOHHOTO CyMMaTopa.

IIK 1.1, OK 01.,
OK 02
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MHoropa3psiiHple CyMMaTOphl MOCIEAOBATEIbHOIO U IapalljieIbHOTO
JNEUCTBUSI C 3allOMHHAHUEM TIEPEHOCa, IOCIEeA0BATEIbHBIM CKBO3HBIM
MEPEeHOCOM, TMAapaJJIeIbHBIM U TPYNNOBBIM  IepeHocoM. CrocoObl
MOBBIIICHUS OBICTPOACHCTBUS napajuieIbHbIX CYMMAaTopOB.
HakannuBatoniye JBOMYHBIE CyMMAaTopbl. JlecATUYHBIE CyMMAaTOpPBI.
KackagHoe  coeaMHeHHMEe  CyMMaropoB.  YCIOBHOE  rpaduyueckoe
0003Ha4YeHne CyMMaToOpoB. AHaJIN3 (PYHKIIMOHAIBHBIX CXEM CYMMAaTOpOB

Tema 4.5. lluppossbie
KOMIIapaTopbl

Conep:xanue yueOHOIro MaTepuaJia

Haznauenne u kiaccupukanus HUPPOBBIX KOMIIAPATOPOB — CXEM
cpaBHeHUs. (OCHOBHBIE OIEpalM IOPA3PSIHOTO CPAaBHEHUS JBYX
CPaBHHMBAEMbIX JBOUYHBIX YHCET Ha OCHOBE anreOpnl JOruku. [IpuHIIMIIBI
paBEHCTBA M HEPABEHCTBA JBOMYHBIX uyucen. [IpuHumum moctpoeHus u
nporuecc GyHKIMOHUPOBAHUS OJHOPA3psIAHOTO KoMmaparopa. [loctpoenue
u pabota MHOropaspsaHoro kommapatopa. TaOnuima HCTUHHOCTH
dbyHKIIMOHUpOBaHUs KoMmmaparopa. CrocoObl HapaluBaHUs Pa3pSIHOCTU
komnaparopoB.  Kackanuble ~ cXeMbl ~ KOMIIApaTopoB. Y CIIOBHOE
rpaduyeckoe 0603HaUEHUE KOMITAPATOPOB

IIK 1.1, OK 01.,
OK 02

Pa3gen 5

MudpoBbie 3an10MUHAKOIIME YCTPOHCTBA

Tema 5.1.
Knaccupukauus u
napaMeTpsbl
3alOMMHAKO LM X
YCTPOMCTB

Conep:xxanue yueOHOro MaTepuaJia

OOmiass xapakTepucTUKa W Ha3HaueHue UU(QPOBBIX 3aMIOMHHAIOIINX
yerpoictB. Knaccudukanus u mapamerpbl IU(POBBIX 3aIOMHHAIOLIMX
YCTPOHCTB 1O (PU3MUECKUM TPHUHIOUNAM pabOThl, IO TEXHOJIOTUH
U3TOTOBJIEHUSI, CIIOCOOY W300pakeHUsl 4YHCel, CIoco0y 3almoOMHUHAHUS
UHPOpPMALMK, TIO0 KPATHOCTH CYMTBHIBAHUA. METONBI  pa3MemieHHs
uHpopmauuu (agpecHas u  OesaapecHas). Mepapxus (cTpykTypa)
3anomuHaromux  yctpovicte  (O3Y, 113V, III3Y). OcHoBHBIE
XapaKTEePUCTHKHU 3allOMHHAIONINX YCTPOMCTB: €MKOCTb, OBICTpOJIEICTBYE,
HAJIGKHOCTh M DKOHOMHYHOCTh. [IOHSATHE O  CBEpXONEpPaTHBHOM
3anmomuHatonieM ycrpoiictee (CO3Y). Opranumzanust Oe3afpecHO U
BUPTyallbHOW  TaMATH  (MaraswHHas, CTEKOBas,  acCCOI[MAaTHBHAs,
HENOCPEeACTBEHHAs! ¥ IPSIMOM aapecalnn)

IIK 1.1, OK 01.,
OK 02

Tema 5.2.

Conep:xxanue yueOHOro MaTepuaJia
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OnepaTuBHbIe
3alOMHMHAKOLIHE
ycTpoiicTBa

1 Haznayenue, NpUHIMI TOCTPOCHHUS M PEXKHUMBI PabOTHI OINEPATUBHO-
3anomMuHaromero ycrporcrsa (O3Y) — 3anuch, XpaHEHHE W UYTCHHE
nHpopmaruu B anemeHTax namsatd O3Y. Opranumzamus namsatu B O3Y.
[locTtpoeHrne cxeM 3alOMHMHAIONIMX O3JEMEHTOB JAMHAMUYECKUX U
cratnyeckux O3Y. Crpykrypa Marpull Hakonurtenaed uHpopmamuu O3Y.
CxeMbl OIEpaTUBHBIX 3allOMUHAIONIMX YCTpocTB Ha ocHoBe TTJI-
CTPYKTYpPBI u MAII-cTpykTyphl c OJTHOKOOPIUHATHOMN u
JIBYXKOOpAUHATHOM  BbIOOpKOH. Crartmdyeckue O3Y  (perucrposbie,
MaTpu4HbIe, (hailyioBbIe, TIOpa3psaHble, OaiiToBbe). JnHamudyeckue O3Y.
Cxemorexnuka O3Y Ha OTEYECTBEHHBIX MHUKpOCXeMax. Y CIOBHOE
rpaduueckoe 0603HaUECHUE ONEPATUBHO-3aIIOMHHAIOIIIETO YCTPOMCTRA

IIK 1.1, OK 01.,
OK 02

Tema 5.3.
ITocTosiHHBIE
3anMoMHUHAaIONIHe
ycTpoiicTBa

Coaep:xanue yueOHOTo MaTepHaJia

1 Haznauenue u kiaccuukanusi MOCTOSHHBIX 3alIOMHHAIOIINX YCTPOUCTB
(IT3Y). DnemenTtHas 0a3a M OpraHU3alMs MOCTOSHHBIX 3aITOMHHAIONINX
ycTpoicTB. [locTosiHHBIE 3allOMHHAIOUIME YCTPOMCTBA MAaCOYHOTO THUNA U
nporpammupyemsie nosib3oBatenem. [loctpoenue 113V paznuynbix BUIOB.
[Tpunuun nporpamMmmupoBanus monb3oBarenem [I13Y  (snekTpuyeckum
CUTHAJIOM u MacCKHPOBAHUEM). OcoOenHoctu ITOCTPOEHHUS
nepenporpaMMUpPyeMbIX MOCTOSIHHBIX 3anoMuHaromux ycrpoicts (ITI13Y).
Cxema I3y c MHOTOKPaTHBIM AIIEKTPUYECKUM
nepenporpammupoBanueM. IIII3Y ¢ ynbrpaduoneroBsiM cTupanueM u
AIIEKTPUYECKOW  3alUChl0.  YCIOBHOE rpaduueckoe  00O3HaueHUe
IIOCTOSIHHBIX 3aIIOMHHAIOIIUX YCTPOMCTB

I[IK 1.1, OK 01.,
OK 02

Pa3znea 6

AHaJioro-uu¢poBbie U HH(PO-aHAIOrOBbIe MPeodpa3oBaTein HHPOPMAHH

Tema 6.1. LHudpo-
aHAJIOTOBbIE
npeodpazoBarTesu
(IIAII) xona B
HalpsiZKeHue

Conep:xxanue yueOHOro MaTepuaJia

1 Hasnauenue u OCHOBHBIE rapaMeTphl 1M (po-aHaTOrOBBIX
npeoOpazosareneit (L{AIT). Meroabsl npeobpa3zoBaHus KOAa B aHAJIOTOBBIH
curHaig. OCHOBHbIE CXEMHBIE PEIlEeHUs MOCTPOCHUS LU(PPO-aHATIOTOBBIX
npeoOpazosareneit: LIAIl ¢ npenn3MOHHBIME PEe3UCTOPHBIMU MaTPULIAMH U
o6eamarpuunsie. lloctpoenne wu mpuHIUn padboter cxembl [AIT ¢
NPEU3NOHHBIMU pe3ucTopHbIMU MaTpuliamu (LIAII ¢ BecoBbIMU ABOMYHO-
B3BCIICHHBIMH COTPOTHUBJIICHUSAMH) W Ha OCHOBe Marpuibl R-2R ¢
CYMMHUpPOBaHMEM TOKOB. (CXeMOTeXHHUYECKHE MNPHUHIHMIBI  UppO-

IIK 1.1, OK 01.,
OK 02

15




aHAJOTOBBIX NpeoOpa3oBaTeNeil M WX MOCTPOCHHUE Ha 3JIEKTPOHHBIX
KIII04ax. YciaoBHOe Tpaduueckoe o0003HAUEHHE UPPO-aHATOTOBBIX
npeoOpasoBaresnei

Tema 6.2. AHajoro-

Conep:xanue yueOHOro MaTepuaJia

uudposbie Hasnauenue u OCHOBHbBIC napameTpbl aHaJIoro-1U(pPOBBIX

npeodpa3oBareu npeoOpazoBaresnei (ALLLT). [TpuHIHT aHaJIoro-IM¢GpPOBOTO

(AL) nudopmanun npeoOpazoBanus uHGopmanmu. [ToHATHE O NUCKpETU3aIlMK, KBAHTOBAHUH
U KOJAUPOBAaHUM HENPEPBIBHBIX CUTHAJIOB. MeTolbl NpeoOpa3oBaHUs
AHAJIOTOBOTO CHTHAJa B KoJ. IIpMHIMI MOCTpOEHUs aHAIOro-IU(pPOBBIX
npeoOpa3oBaresiel  CUTHAJOB O  METoAaM  CTYHNEHYaToro M| IK1.1, OK 0L,
MOCJIEIOBATENbHOIO  MPUOJIMKEHUSI  OMOPHOIO  HANpPSDKEHHA U C OK 02
napajensHelM npeoOpa3oBanueM. IIpeoOpasoBarens yria moBopoTa B
nBongHEIM Kox. IlocmemoBarenpuble ALl ¢ eAMHWYHBEIM K C JBOMYHO-
B3BELICHHBIM MPHOIMKEHUEM. YCJIOBHOE TIpaduueckoe 0003HauUEeHUE
aHajoro-nugpoBsIX IpeodpazoBaTeseit

Paszpnen 7 Muxponpoueccopsl ¥ MUKPOIIPOLIECCOPHbIE YCTPOHCTBA

Tema 7.1. O0mme Coaep:xanue yueOHOro MaTepuaJia

CBE1EHUS O OCHOBHBIE OIPEJEIEHHs M TIOHATHS O MHKPOIIPOIIECCOPAX KaK IPUMeEpax

MHKpotporeccopax 1 uudposoro aBromara. HasHauenwue, knaccuukanus 1 THIIOBas CTPYKTypa

MHUKPONPOLECCOPHBIX MUKpOTIporieccopa. J{Ba moaxoja K MOCTPOEHUIO MPOLECCOPOB: TIPUHIIUIIBI

cucremax CXEMHOMW JIOTUKH U HpOrpaMMupyeMoi jioruku. CrocoGbl OpraHu3anuu K 1.1. OK 01
yIpaBiIeHUS BBIUYHCIUTENIbHBIM IIPOLIECCOM. Knaccugukanus OI’{ 0 ?
MHUKpPONPOLeCCOpHBIX cpeAcTB. [lokoneHuss mukponpoueccopoB. O6iactu
[IPUMEHEHUS MHUKPOIIPOLIECCOPOB u MUKpoOBM. Pomnb
MHUKPOIIPOLIECCOPHON TEXHUKU MPHU CO3JaHUM CUCTEM OO0pabOTKH JTaHHBIX.
ITepcrieKTHBBI Pa3BUTHUS U HCIIOJIB30BAHMSI MUKPOIPOLECCOPHBIX CPEACTB

Tema 7.2. Copepxanue y4eOHOIro MaTepuaJa

MuxkponpoueccopHbie OpHokpucTtansHble  MuKporponeccopsl.  CTpykTypHas  cxemMa |

yCTpoOlicTBa apXUTEKTYpHOE  IOCTPOEHHE  OJHOKPUCTAJIBHOTO  MMKpPOIIPOLIECCOpa. K 1.1. OK 01.
CocraB, Ha3HaYeHME M NPUHLHUIIBI B3aUMOCBS3M OCHOBHBIX OJIOKOB B OI’( 0 ’

CTPYKTYPHOM cXeme MukKpompoueccopa. HazHaueHHe OCHOBHBIX CUTHAJIOB
W BBIBOJOB. B3ammopnelcTBue yCTpPOWCTB MHUKpPONpoLEccopa IpH

16




BBIMIOJIHEHUH  KOMaHja  ympamieHus. KoMmaHapl — MHKpompoiieccopa.
OcoOeHHOCTH peanu3alud KOMaHJ mepefaud ynpasieHus. OpraHusanus
naMsITH MHUKPOIPOIIECCOPOB. MaIIMHHBIE TaKThl W IHKIBI (BpeMEHHAS
quarpamMma ukIioB). MHpopmarus cocTosHus. 3amyck MUKPOIIPOIIECCopa.
CocrosiHUsI 3axBaTa, NpEpbIBaHHs, OCTaHOBa. [loHATHE O TpPOTrpaMMHOM
o0ecrie4eHnn

CamocrosiTesibHasi padoTa 00yYarommXxcst 2
Pemenwne 3a1a4 Mo NocTpOSHNUI0 KOMOMHAIIMOHHBIX CXeM IU(POBBIX YCTPOMCTB

KouncyabTanuu 4
JK3aMeH 8
Hroro no aucuuninxe: 86

B TOM 4YHCIJIC:
TEOpeTu4YecKoe o0ydeHne 52
J1a00PaTOPHBIC 3aHATHUS 10
MPAKTUYECKNE 3aHATH 10

CaMocTosiTenpHas paboTa 00yJaronerocs

[TpomexyTovHast aTTecTalys B opMe IK3aMeHa
KOHCYJIbTAllUU 4
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3 YCJOBUS PEAJIM3AIIAU PABOYEN ITPOT'PAMMBI JUCITATLIMHBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrevyeHne

Pa6ouas mporpaMma JTUCIMIUTHHBI peanu3yercst B maboparopun «L{udpoBas cxeMOTEXHHKaAY.

OO6opynoBaHue J1a00OPaTOPHH:

— paboure MecTa 1Mo KOJIUYECTBY 00ydaromuxcs (CTo, CTyn);

— oOopynoBaHHOEe paboyee MeCTO IpenojaaBatens (CTOJ, Kpeciio, NepCOHATbHBIN
KOMIIBIOTED, JIOKaJIbHAs CETh C BHIXOAOM B Internet);

— TUTaKaThl (a1b00M) IO pa3jesiaM U TeMaM MPOrpaMMBl;

— CTeHJIbI-MaKeThl ¢ 00pa3amMy NOJYIPOBOJIHUKOBBIX IPUOOPOB;

— CTEHJIbI-MaKeThl YCTPOUCTB AJIEKTPOHHON TEXHUKH;

— CTEHJIbI-MaKeThl ¢ 00pa3aMy HHTETPaIbHbIX MUKPOCXEM;

— KOMIUIEKTHI CIIaiiJIOB B peXXHMME IPE3EHTALMHU 110 pa3jiesiaM U TeMaM IIPOrpaMMbl;

— KapTOYKH JUIsl TECTOBOTO KOHTPOJIS 3HAHUH 110 TEMaM MPOrpaMMBbl;

— METOJMYECKUE YKa3aHUs JUIsl BBIIOJIHEHUS 1a00paTOPHBIX paboT;

— MyJIbTUMEIUiHBIE oOOydarolmue nporpamMmbl (¢uiabMbl) MO pa3genaM U TeMaM
IPOrpaMMBbl;

—51abopaTopHble  YCTAaHOBKU  (BUPTYaJIbHOE  MOJICJIMPOBAHUE) Ui IPOBEICHHS
UCClIeIoBaHUH 6a30BbIX JIOTHYECKUX 31eMeHTOB U ycTpoiicTB B LIMMC no mporpamme;

—Ha0OPHI HIIEMEHTOB ¥ KOMITIOHEHTOB: IU(POBBIE HHTETPATBHBIE MUKPOCXEMBI, PE3UCTOPHI
(IOCTOSIHHBIE U TIEPEMEHHBIE), KOHJIEHCATOPBI (IIOCTOSIHHBIE U [IEPEMEHHBIE) U IPYTHE 3JIEMEHTbI
U(PPOBON CXEMOTEXHHUKH.

TexHuueckue cpeacTBa 00y4eHHUs

— MYJbTUMEIUIHBII IPOEKTOP;

— DJIEKTPOHHAsi UHTEPAKTUBHASI JOCKA;

— IEPCOHAJIBHBIN KOMIIBIOTED, JIOKAJIBHAS CETh C BBIX0A0M B Internet;

— TPOEKIMOHHBIN (HACTEHHO-TIOTOJIOYHBIN ) SKpaH.

3.2. UudopmauuonHoe odecnedeHue oOydenus. IlepeueHr peKoOMeHAyeMbIX Y4YeOHBIX
u3nanmii, UaTepHeT-pecypcoB, AOMOJHUTEILHON JIUTEPATYPHI.

1 OcHoBHas 1MTEpaTypa

Kom-Bo
ABTOpBHI, HznarenscTBo,
3ariaBue 3K3.B
COCTaBUTEIN Toxa
ounoImorexke

CXEeMOTEXHUYECKUE PEIICHUS

MOCTPOEHHUS U KOHTPOJI U(POBBIX

YCTPOUCTB [ DneKTpoHHbIH pecypc] : M. : YMI] XAT, 100 %
yue0. mocobue it CCY30B k.-1. 2018 online
TPAaHCIIL.-

http://umczdt.ru/books/44/18726/

CXeMOTEeXHUYECKNE PEIICHUS

1. E. B. Cmusau

M. : YMILL KT,

2018 101

2. E.B.Cwmusan TOCTPOCHUSI U KOHTPOJISI IUPPOBBIX
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B. A. ®ponos
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B. A. ®posnos
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[TudpoBas cxeMOTEeXHUKA
[DneKTpOHHBIH pecypc]: yueOHUK: B
4-x 4. : Y.1.-
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[{udpoBasi cxeMOTeXHHKA
[D5eKTpOoHHBIN pecypc]: yIeOHUK: B
4-x 4. : Y.2.-
https://umczdt.ru/books/41/242201/

[MudpoBasi cxeMOTeXHHKA
[D5eKTpOoHHBIN pecypc]: yIeOHUK: B
4-x g, : YU.3.-
https://umczdt.ru/books/41/242202/

[Mu¢poBast cxeMOTEXHHKA
[D51eKTpOHHBIN pecypc]: yUeOHUK: B
4-x 4. : Y.4.-
https://lumczdt.ru/books/41/242204/

2 JlonmosHMTe/IbHAsl y4eOHasl JIMTepaTypa

1E. B. Cmusau

[{udpoBasi cxeMOTEeXHHKA
[D51eKTpOHHBIN pecypc] :
METOIMYECKOE OCOOHe st
OpraHu3aIys BHEAYIUTOPHON
CaMOCTOSITENIbHOM paObOThI ISt
oOy4aromuxcst 0O4HON (HOpMBI
00y4eHus: 00pa3oBaTEeIbHBIX
OpraHU3aIMi CPEIHETO
PoECCUOHAIIBHOTO 00pa30BaHUs. -
https://umczdt.ru/books/41/240111/
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIAITJIMHBbI

4.1. KOHTpOJ'IB N OLCHKa pPE3YJIbTaTOB OCBOCHHA JUCHUIINIMHBI OCYHICCTBIACTCA
nmpenoaaBaTcyicM B IPOUCCCC IMPOBCACHHNA TCKYIICT'O KOHTPOJIA U HpOMe)KYTOQHOﬁ arreCraliuu

Pe3yabTarnl 00yyeHus (0CBOEHHbIE
YMEHUS, 3HAHUS, IPAKTHYECKUI ONbIT)

@opMbI U MeTOIbI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHusI

YmMmerTn:

HCII0JIb30BaTh TUIIOBBIE CPEACTBA
BBIYHCITUTEILHON TEXHUKHU U POTPAMMHOTO
obecreueHus

HabmroneHue Ha MPaKTHYECKOM 3aHATHH
Or1ieHKa BBITTOTHEHUS PAKTHIESCKOTO 3aIaHUS
(pemenue 3a1ay4)

Habmronenue mpu BBIMTOTHEHUH Jab0paTopHOi
paboThI

OrieHKa 1o pe3yNibTaTaM YCTHOTO ONpoca
KOHTPOJIb BBIMOIHEHHS CAMOCTOSITEIBHBIX paboT
CamoaHanu3 pe3yIbTaToOB BHITOTHEHHUS
CaMOCTOSITEIBHBIX pa0OT U MPAKTHKO-
OpHeHTHpOBaHHBD(3aHaHHﬁ

AHKeTHpOBaHuE
[IPOBOJIUTH KOHTPOJIb U aHAIU3 IIpoLecca Habmtonenue npu BeINOIHEHUH Ja00paTOpHOH
(GyHKIIMOHMPOBaHHS ITH(POBBIX paboThL

CXEMOTEXHUYECKHUX YCTPONCTB I10
(GYHKLMOHATIBHBIM CXEeMaM

OreHka 1o pe3ysibTaTaM YCTHOTO OTpoca
OreHKa BBITTOIHEHUS MPAKTUIECKOTO 3aJaHUS
KoHTponb BEIOTHEHHUS CAaMOCTOSITETTHHBIX paboT
CamoaHanu3 pe3yibTaToB BHITIOJIHEHUS
CaMOCTOSITEIbHBIX pabOT U MPAKTHKO-
OpPHUEHTHPOBAHHBIX 33aJaHUH

AHKETUpOBaHHE

3HATh:

BUOB MH(POPMALIMHU U CIIOCOOOB ee
npeacrapiieHus B OBM

O1eHKa BBIITOJTHEHUS IPAKTUYECKOT'0 3a1aHHs
OreHka 1o pe3ysnbTaTaM BBITOIHEHHUS Ta00paTOpHO
padoThI

Onenka 1o pe3ynbraTaM YCTHOIO U IMCBMEHHOTO
OIIPOCOB

OreHka 1o pe3ysiabTrataM TECTUPOBAHUS
AHKeTHpOBaHHE

ITOPUTMOB (PYHKIIMOHUPOBaHUS HU(POBOI
CXEMOTEXHUKH

O11eHKA BBIMOJHEHUS MPAKTHYESCKOTO 3aIaHUsI
OrieHKa 10 pe3yJibTaTaM BBITIOHEHHS J1a00paToOpHOH
padoThI

OrieHKa 10 pe3yabTaTaM YCTHOTO U MIUCEMEHHOTO

OIIpoCOB
OreHka 1Mo pe3yabTataM TECTUPOBAHUS
AHKeTHpOBaHUE
Pe3yabTaThl 00y4yeHus OcHoBHBIE OKA3aTEJIH ®opMbI U METOAbI
(ocBoennbie OK u IIK) OLICHKH pe3yJIbTaTa KOHTPOJISI M OLIEHKHU
pe3yJbTaToB 00yueHus (¢
NpUMEHEHUEeM aKTUBHBIX H
HHTEPAKTHBHBIX METO/10B)
OK 01. Beibupath criocoOsI OGyuarommiics: WHTeprperarsi  pe3ysbTaTOB
peieHus 3anaq — pacro3HaeT 3aja4yy W/win | Ha0moJeHnd 3a  y4eOHOH U
podeccHOoHANbHON podiaemy B | IPAKTUYECKOH  JEATEIBHOCTBIO
JESITENBHOCTH IPUMEHUTEIBHO K npodecCHOHATEHOM — W/Witi | OOy4YaroIuXxcs
Pa3IMYHBIM KOHTEKCTaM COLMATIHOM KOHTEKCTE,
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— aHaTU3UpyeT 3agaqy
W/ npobjeMy U BBIIEISET
€€ COCTaBHbIC YaCTH;

— ompenenser 3TaIbl
peleHus 3a1a4m;

— BBIBJIATH U 3(PEKTUBHO
HCKaTh UH(OpMAIHIO,
HEOOXOUMYIO ISl pelIeHuUs
3a/1a91 W/WIU TIPOOIIEMBI;

— COCTaBIIsIET TJIaH
JICUCTBUS,

— ompenenser
HE0OXO0UMBIE PECYPCHI;

— BIAJCET  aKTYaJIbHBIMH
MeTodaMHu paboTHI B
npodeccuoHambHON u
CMEKHBIX cepax;

— YCIIENTHO PEealln30BHIBACT
COCTaBJICHHBLIN IJIaH;

— CaMOCTOSITETIbHO WM  C

TIOMOIIIBIO HACTaBHUKA
OIICHUBACT  PE3yNbTaT |
TTOCIIEAICTBHS CBOHX
JIEHCTBHIA;

— 3HaeT aKTyaJbHBIN
npodecCuoHaIbHBII u
COIIMANILHBIM  KOHTEKCT, B
KOTOPOM TIPUXOTUTCS
paboTaTh U )KHUTh;

— OPHEHTHpPYETCA B
OCHOBHBIX HUCTOYHHKAX

uHpopmammu W pecypcax
JUIL  pemieHus  3amad  Hu
pooieM B
nmpoecCHOHATPHOM  W/WIIH
COIMATEHOM KOHTEKCTE;

— TOHMMaeT ¥  YCIICIIHO
PUMEHSET TOTOBBIE
ITOPUTMBI BBITTOJTHEHUS
paboTt B mpodeccHOHAILHON
Y CMEXXHBIX 00J1aCTsIX;

— TpPOSBISIET CHOCOOHOCTH
CaMOCTOSITENIBHO ~ BBIOMpATh
ONTUMAJIbHBIE  aJTOPUTMBI

BBITIOJTHCHHS pabot B
npoeccnoHaIbHON
00J1acTsX;

— 3HaeT u MMOHUMAET
METO/IbI paboThl B
npodeccnoHambHON u

CMEKHBIX cepax;

— 3HaeT WU  [OHUMAeT
CTPYKTYPY TIaHa TUTST
pelieHus 3ajaq;

— crocoben OLICHUTH
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PE3yJIbTaThl PCHICHHUA 3adad

PO eCCHOHATTEHOM

J€ATENLHOCTI JPYTHX

00yJaronmxcs
OK 02. Ocy1ecTBsTh MOUCK, OGyyaroruiics: WHTepnperarsi  pe3yJbTaTOB
aHAIIM3 U UHTEPIIPETALIHIO — PpAalMOHATBHO ONpeseNseT | HAONIOACHWH 3a  y4eOHOH |
MHPOPMALIIH, HEOOXOUMOit s | 3a7aun IS MOWCKa | TPAKTHYECKON  JEATENLHOCTBIO
BBITIOJTHEHUS 3a/1a4 uH(bopmanuy; 00yuarommxcst

npodhecCHOHATBLHOM
JIeSATEIbHOCTH

— ONTHUMAJBHO OIpPEIesieT
HEOOXOJUMBIE  HCTOYHUKHU
nHpopMaInm;

— palHMOHAIBLHO TUIAHUPYET
Ipoliecc TOUCKa;

— ONTHMAaJbHO BEIOHMpACT U
CTPYKTYPHUPYET MOITYYaeMYIO
nHpOpMaIuio;

— BBIIEJIAET HauOomee
3HAYNMOE B nepeyHe
nHpOpMaLUH;

— OIICHUBAET
NPAaKTHYECKYI0 3HAYUMOCTh
pe3yJIbTaToB TIOUCKa;
odopMIIITH pe3yabTaThl
MOUCKa

— 3HaeT u MOHUMAET
HOMEHKJIATYpY
“H(OPMAITMOHHBIX
MCTOYHHUKOB MPUMCHSEMBIX B
npodeccuoHaIbHON
JeATeITLHOCTH;

— TMpPaBWIBHO  HCIIOJB3YET
NPUEMBl CTPYKTYPHPOBAHHS
nHpOpMAIIUH;

— 3HaeT W IOHHMAeT

¢dopmar odopmieHus
pe3yJIbTaToB TIOMCKa
nH(pOpMaIUu

[1K 1.1. AnanuzupoBath paboTy
CTaHIIMOHHBIX, IEPETOHHBIX,
MUKPOIPOLIECCOPHBIX U
JUAarHOCTUYECKUX CUCTEM
aBTOMAaTHUKH 110
MPUHITUITAATEHBIM CXeMaM

OOy4aroIuics Croco0eH:

— pe3yJbTaTUBHO BBITOIHSTH
apuMeTUIeCKUE OTepaIuu
¢ QpoBoIi HHPOPMAITHETL;
— CaMOCTOSITEIBHO
BBIMOJTHATH CUHTE3
U(GPOBBIX YCTPONCTE;

— JIeMOHCTPUPOBATH 3HAHHE
Y MIOHUMaHKE PUHIIUITOB
(YHKITMOHUPOBAHUS
1IU(GPOBBIX YCTPOHCTE;

— JIEMOHCTPUPOBATh
MPAKTHYECKUE HABBIKU
WCTIOJIb30BaHMSI TUTIOBBIX
CPEJICTB BHIYUCIUTEIBHOM
TEXHHMKH U IPOrPaMMHOI0
o0ecIieueHus;

— aHAJIM3MPOBATH U

NHuTepnperanys pe3yJIbTaToB
HaOroneHnii 3a  y4eOHOH U
MPAKTUYECKON  JESTETbHOCTBIO
oOyJaronuxcs

Pewenne KOMIIETEHTHO-
OpHUEHTHPOBAHHBIX  33Ja4  C
MPUMEHEHUEM  KOMITBIOTEPHBIX
TEXHOJIOTHH

Pewenne MIPaKTUYECKUX
3aJaHri Ha paboueM MecTe
Pemenne pOoOIEMHBIX u
HECTaHJAPTHBIX  CHUTyallMd C
MIPUMEHEHUEM KEHCOBBIX
TEXHOJIOTHH (KeHc-cTain)
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KOHTPOJIMPOBATH IPOIECC
(GYHKITHOHUPOBAHUS

U POBBIX
CXEMOTEXHUYECKHX
YCTPOMCTB IO
(YHKIIMOHAIBEHBIM CXEMaM
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5 JINCT BHECEHUA U3MEHEHUWHI U TIOIIOJTHEHWI, BHECEHHBIX B

PABOYYIO ITPOTPAMMY JUCHHUIIVIMHbI

JlaTta BHeceHUS
M3MEHEHUHN

Ne cTpaHunel

Jlo BHECEHHS N3MEHECHUS

Ilocne BHeCCHHS N3MEHEHUS
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